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IDEMTIFICITIOH 



IC-F004A-MC 
CXDRMAO DRll-W MODULE 
SEPTEMBER 1978 
DEC/Xll SUPPORT GROUP 



PRODUCT CODES 
PRODUCT HAMES 
PRODUCT DATES 
MAINTAIMER2 

THE IMFORMATIOM li THIS DOCUHEHT IS SUBJECT TO CHAHGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS h COHNITHENT 
BY DIGITAL EQUIPMENT CORPORATIOM, DIGITAL EQUIPMENT 
CORPORATION ASSUMES WO RESPOMSIBILITY FOR km ERRORS THAT 
MAY APPEAR TM THIS MAIiUAL* 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER U^DER A LICENSE FOR USE OM A SlflGLE COMPUTER 
SYSTEM AND CAM BE COPIED (WITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM^ EXCEPT AS MAY 
OTHERWISE BE PROVIDED IM WRITING BY DIGITAL. 

DIGITAL EQUIPMEHT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
HOT SUPPLIED BY DIGITAL* 

COPYRIGHT (C) 1978 DIGITAL EQUIPMENT CORPORATION 
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ftBSTRlCT 

DRU IS AM lOMOD THAT EXERCISES OME DRll-i* THE DEVICE IS 
EXERCISED USIHG THE HIIHTENJIIICE MODE TO TRliSER h 16 
MORD BUFFERw 

I^&IHTEHIIIICE'mODE is IMTERIIAL MRiiP-IROUND LOGIC iHICH ELIMINATES 
THE NEED FOR k OSER DEVICE OR PHYSICAL CABLE* 



2« REQUIRENEHTS 



HARDWARES OME DR11-»W INTERFACE 

STORAGES I DRW REQUIRES! 

f« DECTI4AL liORDSS 287 
2« OCTAL WORDS S 0437 
3» OCTAL BYTESS 1076 



3. PASS OEFIMITIOa 



ONE PASS OF DRU COiSISTS OF TRAMSFERRIWG 08E 16 MORD BLOCK OF 
DATA 77000(8) TIMES 

EXECUTION TIME 



OiE PASS OF DRM RUKMIMG ALONE ON A PDPll/04 PROCESSOR TAKES 
APPROXIMATELY 85 SEC0I3DS« 

5« CONFIGURATIOM REQUIREHEMTS 

DEFAULT PARAMETERS^ 

DEVADRl 172410jr VECTORS 124^ BRlS 5^ DEVCNTi 1 
REQUIRED PARAMETERS! 

6« DEVICE/OPTION SET-UP 

INSTALL DRll-M (iO PHYSICAL CABLE IS NECESSARY) 
7« MODULE OPERATION 

TEST SEQUEMCES 

A. SET UP VECTOR AMD DEVICE REGISTERS 
P« GEHERATE READ-MRITE BUFFER 
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SEQ 0003 



C. GEMERATS CHECK BUFFER 

D. TRMSFER 16 iORDS If^ MAIiT. MODE 
COMPIRE DATA Il^lOUT - REPORT ERRORS 

F« REPEAT 77000 TIMES 

SIGMAL EiD OF PASS^ RESTART AT 

IF DEYICE FAILS TO liTERRUPT^AS ERROR NESSAGE MILL OCCUR kMD THE 
PROGRAN MILL REQUEST THAT THE MODULE BE DROPPED^ 

OPERATIOi QPTIOiS 



9. 



iOWE 

MQB STANDARD PRIMTOUTS 



10«0 



iOiSS ALL PRIMTOUTS HAVE THE STANDARD FORMATS DESCRIBED IM THE 
DEC/Xll DOCUMEMT. 

REID-iRITE BUFFER DESCRIPTIOM 



1I«0 



SUBRQUTIHE LODBUF LOADS ORBUF WTH AM If^CREMEHf I MG PATTERN 
C0£lj;2#3«««««15K MHEM XFERS ARE COMPLETE^ DRBUF WILL BE 
I^QDIFIEDt0£0|r2£2£4^4£«««*14£l4) DUE TO THE ALTEHMATIMG 
DATI-DATO SEQUENCE CHARACTERISTIC OF DRll-M MAINTEHANCE MQDE. 

CHECK BUFFER DESCRIPTIOl 



12»0 



SUBROUTINE LODCHK LOADS CHKBUF MITH ^lODIFTED PATTERN 
DESCRIBED IM 10. 

BURST OPERATION 



000000^ 
000000' 



000000' 

000000^ 
000005^ 
000006^ 
000010^ 



CHARACTERISTIC OF DRll»i MAINTEfaAiCE MODE OPERATIO^^ THE XFERS 

ARE MADE IM ALTERKATIMG SliGLE CYCLE 4 BURST MODE FASHIOI^« 

FOR THE FIRST FOUR XFERS THE DRll-li REQUESTS THE BUS OiLY 

OMCE AMD DOES MOT RELEASE IT UNTIL THE END OF THE FOURTH XFER. 

THE MEXT FOUR XFERS SEES THE DRll-W REQUESTII^'G & RELEASING THE BUS 

FOR EACH XFER. THIS ALTERMATIHG ACTIOl COIiTIHUES FOR SUBSEQUENT XFERS« 
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140000^DRMA ^ 172410^124.5. 0^.0^ 77000. 165 

DRMA DEC/Xll SYSTEM EXERCISER MODULE 



HODULE 

.TITLE 
DDXCOM 



VERSIOH 6 23-MAY-78 

.LIST BIN 

Iegii^i 

051104 040527 040 modmams «ascii /drua / ^module iane* 

000 xflags <.byte ope^ >used to keep track of wbuff usage 

172410 addrs 172410-i-o ust device addr« 

000124 vectors 124*0 }is1 device vector. 
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000012" 
000013' 
OOOr- 



240 
000 



20' 000 

um- mm 

000026' 140000 

" mi km 
hh- mm 




006054- 0000 

SESSil' 000000 
O9996O' 000000 

flllfl: 

08887?' 008080 

hhw- mn 

000|0|' 000000 
88|l|2; 000000 

oEiSl' 

|||||; 
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BRl: 
BR2S 
DVIDl 
SRI: 
SR2: 
SR3S 
SR4 



.BYTE 
.BYTE 
O+l 
OPEM 
OPEN 
OPEN 
OPEH 



PRTY5-I-0 
PRTYO+0 



;1ST HR LRVEL. 

;2ND BR LEVEL. 

JDEVICE INDICATOR 1 

;SkITCH REGISTER 1 

;SWITCH REGISTER 2 

;SWITCH REGISTER 3 



TAT: 



IMIT, 
SPOINT: 
PASCST: 
ICONT: 

icouNi: 
sofcnt: 

HRDCNT: 
SOFPAS: 
HRDFAS: 

syscnt: 
RANNUH: 

CONFIG: 

RESl: 

RES2: 

SVRO: 

S¥Rl: 

SVR2: 

SVR3: 

SVR4: 

SVR5: 

SVR6: 

csra: 
SBADR: 
ACSR: 

hasadr: 
astat: 
ERRTYP: 
asb: 
amas: 
rstrt: 
hdto: 
mdfr: 
ihtr: 
idnum: 



140000 

start 

MODSP 


77000 


















OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEH 



********* 



r** ******* 



JSTATUS WORD. 
;MCDULE START ADDR. 
;MCDULE STACK POINTER. 
;PASS COUNTER. 

OF ITERATIONS PER PASS=:77000 
;C0C TO COUNT ITERATIONS 
?LOC TO SAVE TOTAL SOFT ERRORS 
;LDC TO SAVE TOTAL HARD ERRORS 
;L0C TO SAVE SOFT ERRORS PER PASS 
;L0C TO SAVE HARD ERRORS PER PASS 
;fl OF SYS ERRORS ACCUMULATED 
;HOLDS RANDOM H MHEN RAND MACRO IS CALLED 
?RESERVED FOR MONITOR USE 
;RESERVSD FOR MONITOR USE 
^RESERVED FOR MONITOR USE 
;LOC TO SAVE RO. 
;LOC TO SAVE Rl. 
;LOC TO SAVE R2. 
JLCC TO SAVE P3. 
;LOC TO SAVE R4. 
;LOC TO SAVE R5. 
;LOC TO SAVE R6. 
;ADDR OF CURRENT CSR. 
JADDR OF GOOD DATA^ OR 
;CONTENTS OF CSR. 
;ADDR OF BAD DATA, OR 
;STATUS REG CONTENTS. 
;TYPE OF ERROR 
JEXPECTSD DATA. 
;ACTUAL DATA. 
;RESTART ADDRESS 
;yORDS TO MEMORY 



AFTER END OF PASS 
PER ITERATION 



OPEN 

OPEH 

OPEN 
OPEN 
RESTRT 
OPEN 
OPEN 
OPEN 
165 

.REPT SPSIZ 
.NLIST 
.MORD 
.LIST 
.ENDR 

■*****ft**********iSr*******jlt*s»****«***** ****** 

;THIS MODULE TESTS THE DR-llh DIRECT MEMORY ACCESS INTERFACE 
^INITIALIZATION FOR (DMA) DR-11'^ 



JWORDS FROM MEMORY PER ITERATION 
;| OF INTERRUPTS PER ITERATION 
JMDDULE IDENTIFICATION NUHREP=165 
;MODULE STACK STARTS HERE. 



******** 



214 

215 000224' 
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567 



000224' 016705 

mm- iimi 

800II0' Siifis 

000252' 010567 

mW' nm 

000264' 010567 



000: 
000: 



005725 
010567 



1^6^ 012767 

iol' 104407 
|10' 104407 

\r- km 

30' 10441^ 
^-464' 012777 

mm- uim 

000404' 004767 
000410' 004767 

km Ip 

000434' 052777 



0045_ 

-0456' 0014. _ 
0460' 000167 
0464' 005367 

mlw- 'oulh 
mm- mm 

000506' 104410 



000512' 005267 
000516' 042777 



177556 
000526 

000522 

000516 

000512 

177524 
000502 



077000 000440 





000042 
000260 



000000' 
000000" 



000230 
000100 



000702' 



MD¥ 
MOV 
TST 

MOV 
TST 
MOV 
TST 
MOV 
TST 
MOV 
MOV 
TST 
MOV 



ADORERS 
RS^HCR 

^L^SR 
(R5) + 
R5|BDR 

JecIor^rs 

RS^DRVECO 



RVEC2 



R§ 



;GET 1ST ADDRESS 
;SET UP WORD COUNT REG. POINTER 
;MAKE CERTAIN REG. CAN BE ACCESSED 
?SET UP BUS ADDRESS REG. POINTER 
; ACCESS REG. 

JSET UP CONTROL STATUS REG. POINTER 
;SCCESS REGISTER 

;SET UP DATA BUFFER REG. POINTER 

;ACCESS REG. 

;LOAD DEVICE VECTOR 

;SETUP DEV VECTOR POINTER 

?ACCESS REGISTER 

;SETUP PRIORITY POINTER 



DEVICE SERVICE CODE 



restrt: 
CON? : 



MOV 

BREAKS 
BREAKS 
MOV 
MOV 

GETPAS 

MOV 

CLR 

MOV 

BIS 

HO? 

MOVB 

CLR 

JSR 

JSR 

MOV 

CLR 

BIS 

BIS 



#77000, INTPSC JTIMER FDR WHEN TO END PASS 



BEGIN 
BEGIN 

#-20,§if^Cfi 

|drbuf,va 

, BEGIN, VA 



PCLODBUF 
PC,LODCHK 
|10,TMRCNT 



^TEMPORARY RETURN TC MONITOR. ... 
;THEN CONTINUE AT NEXT INSTRUCTION. 
ISIXTEEM WORD TRANSFER 
;SETUP BASE ADDRESS 

;GET PHYSICAL ADDPFSS FRC'^ 1 VA 
SET UP REAL ADDR. 

;CLEAR THE CSR 
;SET UP DATA 
ENDED MEW. BITS 

;SET VECTOR TO SERVICE ROUTINE 
;SET PRIORITY 
;CLEAR INTERRUPT FLAG 
;GENERATE REftD AND WRITE DUFFEF 
;GENERATE CHECKING BUFFER 
;SET UP INTERRUPT LOOP 
JSETUP TIMER COUNTER 
?MflINTENANCE MODE 
; IE, CYCLE, AND GO 



gPDR 

CSR JSET EXT 
R,gDRVECO 
ftDRVEC2 



WAIT FOR INTERRUPT CODE 



BREAKS, BEGIN 
BREAKS, BEGIN. 



is: 



TST INTFLG 

BEQ 1$ 
JMP CHECK 
DEC TMR 
BNE TIMER 
DEC TMRCNT 
BPL TIMER 
MSGNS, BEGIN, HUNG 
ENDS, BEGIN 

^INTERRUPT SERVICE CODE 



^TEMPORARY RETURN TO MONITOR.... 

;THEN CONTINUE AT NEXT INSTRUCTION. 

;DID INTERRUPT OCCUR? 

; IF NOT, CONTINUE IN TIMER 

;IF YES, GO CHEC DATA 

;CCUNT MORE TIME J IS TMR FINISHED 

;IF NOT, BREAK AGAIN 

;DECREA3E overall COU'JT 

;GC AGAIN IF MORE TIME 

; ASCII MESSAGE CALL WITH COMMON HEADER 



INC 
BIC 



INTFLG 
#100,@CSR 



; INTERRUPT HAS OCCURRED 
; CLEAR INTERRUPT ENABLE 
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1$: 



177320 2$: 



is: 

2$s 



;RETURN TO CODE WHERE INTERRUPT CCCUHRKD 



;DATA CHECK CODE 



MOV 
MOV 
MOV 
CMP 
BNE 
DEC 
BGT 
BR 
MOV 
MOV 
MOV 



#DRBUF,R1 
|8.,R2 
|CHKBUF*R3 
fRl)+,(ft3)+ 

r! 

dSne 

CSR#ACSR 
-(RIKAWAS 
WASADR 



MOV -(R1),AS 
MOV Rl^SBADR 
**************** 

DATER$,BEGIN 
ENDIT$, BEGIN 



; GET THE BUFFER ADDRESS 
; LOAD THE COUNTER 
;GET CHECK BUFFER ADDRESS 
; ARE THE TWC SEQUENTIAL WORDS EQUAL 
; NO/ REPORT AN ERROR 
; DONE THE WHOLE BUFFER ? 
; NO/ KEEP CHECKING 
;YESJCHECK FOR RNDPASS 
;ADDRESS OF CONTROL STATUS 
FACTUAL DATA 
;ADDRESS OF ACTUAL DATA 
1 ;CORRECT DATA 

JADDRESS OF CORRECT DATA 



REGISTER 



;SIGNAL END OF ITERATION. 
;MONITOR SHALL TEST E'W OF PASS 
?ELSE DO IT AGAIN 



CLR 
CLR 
MOV 
MOV 
ADD 
CMP 
BNE 
RTS 
ADD 
BR 



R3 



{2,R3 



itmwrwT^ 

CLR 
CLR 

1$: INC 

CMP 
BEQ 
MOV 
BR 

LDEXIT: RTS 



(RD* 
R2 

R2,»20 
LDEXIT 
R2/(R1)+ 



";L0AD CHKBUF with INCREMENTING 
JMODIFIED PATTERN 



;ARE WE FINISHED? 

;N0 

;YES 



;L0AD DRBUF ^TTH INCREMENTING PATTERN 



;ABE WE DONE? 
/YES 

;ND, CONTINUE 



041511 fail: 

051122 
000 



_ .7777 

.ASCIZ /^device failed to INTERRUPT?/ 
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m 

330 

331 

Pi 

lis 

i 

339 
340 
341 
342 

Hi 



000744* 
00Q746' 
000750' 
000752' 
000754' 
000756" 
000760' 
000762' 
000764' 
000766' 
000770' 
000772' 
000774' 
000776' 
001036' 



000744' 

000000 

000000 

000000 

000000 

000000 

Qogooo 

000000 
000000 
000000 
000000 
000000 
000000 
000000 
000020 

mm 



INTPSCi 
INTFLG! 

tmr: 

TMRCNT! 

va: 
pa: 
ea: 
MCR: 
BAR: 
CSR! 
BDRi 



-EVEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 



DRVECO: OPEN 
DRVEC2: OPEN 

drbuf: 

CHKBUF: 
.END 



;CDUNTS FOR WHEN TO ENDPASS 



.BLKW 20 

.BLKM 20 
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BEGIN 

BITp 

BITl 



DRVECO 
DRVBC2 



loolpR 
0010 

ooog^_ 

000P4R 
000766R 
OOOIOOR 

000512R 
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284* 



216 
287* 
285* 

239* 337» 

241* 339# 
234 235 



m 



276# 
298 



295 
240* 



343» 
242* 

311 
34l| 



238 



32U 



TYl = 

fy2 = 

;TY3 = 



PRTY4 
PRTY5 

PRTYf 



RES2 000060R 
RSTRT OOOlir" 

SBADR oooio: 

SOFCNT 00004: 
SOFER§= |0440( 



SQFPAS 000046R 
SPOINT 000Q32R 
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ICOMT 
ICOUHf 
IDMUM 

lilisc s§9ai§i mt 270* 33o# 

IMTR 
LDEXIT 
LODBUF 
LODCHK 
MAP22$= 
MODMAM 
MODSP 
MSGBS = 
MSGSl = 
MSGS = 

HULL = -^^^^^ x«^„ 

OPEH = 000000 157 163 164 165 166 183 184 185 186 187 18B 18^ 190 

m lu m iVi III in jji" "° 

Pl 

PASCNT 



P0PSP2= 

PRTY ~ sxsixx — 
PRTYO = Odpp 161 210# 

PR""* ~ ^---y- 

PR - . 
PRTY 



PRTY5 s 000240 160 210# 



PRTY7 

PS« 

POSH = 005746 
PUSH2 f 024646 

ranmIm' ooIoIIr . ,„ 

RESTRT 000276R 198 232# 



SBADR 9QQlQiR 19i| 288* 

SOFCHT 



Ml mm 

SR4 000Qi4R 
START 000224R 169 215# 
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STAT 
SVRO 
SVRl 
SVR2 
SVR3 
SVR4 
SVR5 
SVR6 
SySCNT 
TIME 
TIMER 
fMR 



TMRCMT 
TRPDFD= 

VECTOR 
UASADR 



WOPR 
yOTO 



XFLAG 




000Q05R 



263* 

ill 
ill' 
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336# 



343» 



000000 
001076 



000 
001 



errors detected: 

default globals generated: 

xdrwao,xdrhao/sol/crf:sym=ddxcom,xdrwao 
run-time: 1 1 ,2 sbcohds 
run-time ratio: 11/3=3.7 
core used: 7k (13 pages) 



